Subjects Number Theory.
ACM-class 11N05
Let's consider a sequence S = . . } of odd numbers kind n 2 + 1, i.e. the numbers kind 4n 2 + 1. In additions to S we'll investigate the set P of prime numbers of a kind 4k + 1 and the set P P of all numbers being products of numbers from P . Proof. Let S n = 4n 2 +1 is mutuality disjoint with all preceding numbers in sequence S and d|S n . The number d is odd, not equal n and it may be chosen
Lemma 1. The set of divisors of sequence S is equal to
After substituting k in identity :
we have d|4k 2 + 1, contradicting with initial supposition.
Lemma 3. If p|S n , then p|S n+kp and p|S kp−n for all k. If p is a prime number then it divide only them.
Proof. Let be 4n 2 + 1 = ps then S n+kp = 4(n + kp)
. Let be p -prime, p|S n and p|S n+q = 4n
Definition. Let's define two functions r(m) and x(m) on P P . Function r(m) is equal to the least natural solution of a congruence modulo m 4z 2 +1 ≡ 0 (m), i.e. r(m) is a first entry number m in S as a factor.
If p = 4k + 1 is a prime number then r(p) can be defined as follow. Let g be a primitive root modulo p,
Remark. Let be q = p 1 p 2 . . . p k , where p i is a prime number of kind 4l +1. The Ring Z q is a direct sum of fields Z p and every fields has two square roots from −1, i.e. Q has 2 k roots from −1. In this case we'll consider 2 k functions r i (q) fulfilling the congruence 4r i (q) 2 + 1 ≡ 0(q) . 
Lemma 4. Functions r(m) and x(m) satisfy to inequations
is equal to numbers divided by d among the first n terms of S.
is equal to number of integers in sequence S 1 , S 2 , . . . S n which are mutually disjoint with N.
Main Theorem The set of prime integers of a kind n 2 + 1 is infinite.
Proof. Consider the first k prime numbers p 1 , p 2 , . . . , p k which are met in sequence S as factors and put N = p 1 p 2 . . . p k . Let n = N in (1) . In this case d|n and r(d) < d, therefore we can take away all the square brackets and all items r i (d). Then the number of integers in S which are mutuality disjoint with N is equal
In this way after strike out the first k of prime numbers and all multiples of them many of not striking rest and according to lemma 2 first of resting numbers is prime.
Proof (second). The number M = 4(p 1 p 2 . . . p k ) 2 + 1) is mutually disjoint with p 1 , p 2 , . . . p k then can't be strike out from S.
